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1. A method for in vivo down-regulation of growth differentia- 
tion factor 8 (GDF-8) activity in an animal, including a human 
being, the method comprising effecting presentation to the 
animal's immune system of an immunogenically effective amount 
of 

at least one GDF-8 polypeptide or subsequence thereof 
which has been formulated so that immunization of the 
animal with the GDF-8 polypeptide or subsequence thereof 
induces production of antibodies against the GDF-8 poly- 
peptide, and/or 

at least one GDF-8 analogue wherein is introduced at 
least one modification in the GDF-8 amino acid sequence 
which has as a result that immunization of the animal 
with the analogue induces production of antibodies 
against the GDF-8 polypeptide. 

2. The method according to claim 1, wherein is presented a 
GDF-8 analogue with at least \ne modification of the GDF-8 
amino acid sequence. 

3. The method according to claim /21 wherein the modification 
has as a result that a substant^&jAf raction of GDF-8 B-cell 
epitopes are preserved and tha 

at least one foreign T h^^er\lymphocyte epitope (T H epi- 
tope) is introduced, and/or 

at least one first moiety is introduced which effects 
targeting of the modified molecutle to an antigen presen- 
ting cell (APC) or a B-lymphocyte, and/or 
at least one second moiety is introduced which stimulates 
the immune system, and/or 
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introduced which optimises 
GDF-8 polypeptide to the im- 



10 



15 



4. The method according to claim 3, wherein the modification 
includes introduction as side groups, by covalent or non-cova 
lent binding to suitable chemipal groups in GDF-8 or a subse- 



quence thereof, of the foreign 
and/or of the second and/or of 



T H epitope and/or of the first 
the third moiety. 



5. The method according to claim 3 or 4, wherein the modifica- 



tion includes amino acid subst 
insertion and/or addition. 



itution and/or deletion and/or 



6, The method according to claim 5, wherein the modification 
results in the provision of a feusion polypeptide. 

i 

7. The method according to claim's or 6, wherein introduction 
of the amino acid substituti/on/and/or deletion and/or inser- 



20 tion and/or addition result/sl 
the overall tertiary stru< 



i a substantial preservation of 
of GDF-8. 



8. The method according 
modification includes 



one of claims 2-7, wherein the 



icatfion of at least one GDF-8 B-cell 



25 epitope and/or introdugt&on o 



V 



*a hapten. 

\ 



9. The method according to any one of claims 3-8, wherein the 
foreign T-cell epitope' is immunodominant in the animal. 



30 10. The method according to any one of claims 3-9, wherein the 

i 

'< 

foreign T-cell epitope is promiscuous, such as a natural pro- 
miscuous T-cell epitope and an artificial MHC-II binding pep- 
tide sequence. 
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11. The method according to ciaim 10, wherein the natural T- 
cell epitope is selected from la Tetanus toxoid epitope such as 
P2 or P30, a diphtheria toxoid epitope, an influenza virus 
hemagluttinin epitope, and a P. falciparum CS epitope. 

5 

12. The method according to any one of claims 3-11, wherein 
the first moiety is a substantially specific binding partner 
for a B-lymphocyte specific surface antigen or for an APC spe- 
cific surface antigen, such as a hapten or a carbohydrate for 

.0 which there is a receptor on the B-lymphocyte or the APC, such 
as mannan or mannose. 

13. The method according to any one of claims 3-12, wherein 
the second moiety is selected from a cytokine, a hormone, and 

.5 a heat-shock protein. 

i 

i 
I 

I 

14. ' The method according to claim 13^ wherein the cytokine is 
selected from, or is an effective /palt of, interferon y (IFN- 
y), Flt3L, interleukin 1 (IL-1) ,/ihtirleukin 2 (IL-2), inter- 

0 leukin 4 (IL-4), interleukin 6 /(IL-6i, interleukin 12 (IL-12), 

/ / /X 

interleukin 13 (IL-13), interleukjX 16 (IL-15), and granulo- 
cyte-macrophage colony stimul^llig factor (GM-CSF) , and 
wherein the heat-shock protein/ is selected from the group con- 
sisting of HSP70, HSP90, HSC70, GRP94, and calreticulin (CRT), 
5 or an effective part thereof./ 



15. The method according to any one of claims 3-14, wherein 
the third moiety is of lipid nature, such as a palmitoyl 
group, a myristyl group, a farnesyl group, a geranyl-geranyl 
0 group, a GPI-anchor, and an N-acyl diglyceride group. 



16. The method according to any one of the preceding claims, 
wherein the GDF-8 subsequence or the GDF-8 analogue is derived 
from the C-terminal, active form of GDF-8, such as subsequence 
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or analogue derived from a bovine, porcine, human, chicken, 

j 

sheep, or turkey GDF-8 polypeptide. 

17. The method according to claim 16, wherein the GDF-8 poly- 
5 peptide has been modified by substituting at least one amino 

acid sequence in SEQ ID NO: 11 or 12 with at least one amino 
acid sequence of equal or different length which contains a 
foreign T H epitope, wherein substituted amino acid sequences 
are comprised in residues 1-12, 18-41, 43-48, 49-69, or 79-104 
10 in SEQ ID NO: 11 or 12, or wherein the GDF-8 polypeptide has 
been modified by inserting at least one amino acid sequence 
which contains a foreign T H epitope, wherein insertion is 
performed anywhere in positions 1-12, 18-30, 42-51, 82-86, and 
105-109 in SEQ ID NO: 11 or 12. 

15 

18. The method according to any one of the preceding claims, 
wherein presentation to the ijnmui}^ system is effected by ha- 
ving at least two copies of th</ GDF-8 polypeptide, the subse- 
quence thereof or the modified' GDF-8 polypeptide covalently of 

0 non-covalently linked to a cirrijpr molecule capable of effect- 
ing presentation of multipl^pjJles of antigenic determinants. 

\ 

19. The method according tjf spy orfe of the preceding claims, 
wherein an effective amount of the GDF-8 polypeptide or the 

5 GDF-8 analogue is administer dd to the animal via a route se- 

// " 

lected from the parenteral rojute such as the intradermal, the 

/ 

subdermal, the intracutaneous, the subcutaneous, and the in- 
tramuscular routes; the peritoneal route; the oral route; the 
buccal route; the sublinqual /route; the epidural route; the 
0 spinal route; the anal route; and the intracranial route. 



,1 



20. The method according to claim 19, wherein the effective 
amount is between 0.5 jig and 2, 000 pg of the GDF-8 polypep- 
tide, the subsequence thereof or the analogue thereof. 
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21. The method according to ^laim 19 or 20, which includes at 
least one administration of the GDF-8 polypeptide or analogue 

J 

per year, such as at least 2,\ at least 3, at least 4, at least 

i 

r 

5 6, and at least 12 administrations per year. 

4 

I 

22, The method according to any one of claims 19-21, wherein 
the GDF-8 polypeptide, the subsequence thereof, or the modi- 
fied GDF-8 polypeptide optionally has been formulated with a 

10 pharmaceutically and immunologically acceptable carrier and/or 

ji 

vehicle and has been formulated with an adjuvant which facili- 
tates breaking of autotolerance to autoantigens, such as an 



30 



adjuvant selected from the group consisting of an immune tar- 
geting adjuvant; an immune modulating adjuvant such as a 
15 toxin, a cytokine and a mycobacterial derivative; an oil for- 
mulation; a polymer; a micelle forming adjuvant; a saponin; an 
immunostimulating complex matrix (an ISCOM matrix) ; a par- 

tide; DDA; aluminium adjuvants; DNA adjuvants; y-inulin; and 
an encapsulating adjuvant. j f 

20 ! // 



23. The method according to aniy cine of claims 20-22, wherein 



is contained in a virtual 



the GDF-8 polypeptide or analogue 
lymph node (VLN) device. 



25 24. The method according to any onfe/of claims 1-18, wherein 
presentation of modified GDF-8/j to t\he immune system is ef- 
fected by introducing nucleic/icid(fe) encoding the modified 
GDF-8 into the animal's cellsf and thereby obtaining in vivo 
expression by the cells of t>he jnucleic acid(s) introduced. 




25. The method according to cla'im 24, wherein the nucleic 



lecjL 



acid(s) introduced is/are seleqted from naked DNA, DNA formu- 

i 

lated with charged or uncharged! lipids, DNA formulated in li- 
posomes, DNA included in a viral vector, DNA formulated with a 
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transf ection-f acilitating protein or polypeptide, DNA formu- 
lated with a targeting protein or polypeptide, DNA formulated 
with Calcium precipitating agents, DNA coupled to an inert 
carrier molecule, DNA formulated with chitin or chitosan, and 
DNA formulated with an adjuvant. 



26. The method according to 



claim 24 or 25, wherein the nu- 



cleic acids are administered intraarterially, intravenously. 



or by the routes defined in 



27. The method according to 
cleic acid(s) is/are contaihed 



mulated as defined in claim 



claim 19. 



claim 24 or 25, wherein the ma- 
in a VLN device and/or are for- 



22. 



28. The method according to any one of claims 25-27, which in- 
cludes at least one administration of the nucleic acids per 

I 

year, such as at least 2, at least 3, at least 4, at least 6, 
and at least 12 administrations per year 



29. A method for increasing the muscle mass of an animal, the 



method comprising down- 



lating GDF-8 activity according to 



the method of any one of claims 1-28 to such an extent such 

if f 

that the muscle mass is increased at least 5% when compared to 

f U 

animals which exhibit normal GDF-8 activity, such as at least 

/ l 

10, 15, 20, 25, 30, hj4 4 ? 0,\ and 45%. 

30. A GDF-8 analogue which is derived from an animal GDF-8 



polypeptide wherei 



is in 



troduced a modification which has as 



a result that immunization of the animal with the analogue in- 

i 

i 

duces production of antibodies against the GDF-8 polypeptide, 

■i 

such as a modification ais defined in any one of claims 1-18. 



31. An immunogenic composition comprising an immunogenically 
effective amount of a GDF-8 polypeptide autologous in an ani- 
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mal, said GDF-8 polypeptide hieing formulated together with an 
immunologically acceptable adjuvant so as to break the ani- 
mal' s autotolerance towards tie GDF-8 polypeptide, the compo- 
sition further comprising a p larmaceutically and immunologi- 
5 cally acceptable carrier and/or vehicle. 



32. An immunogenic compositioi 



comprising an immunogenically 



effective amount of an GDF-8 analogue according to claim 29, 
the composition further comprising a pharmaceutical^ and im- 
10 munologically acceptable carrier and/or vehicle and optionally 
an adjuvant. 

33. An immunogenic composition according to claim 31 or 32, 
wherein the adjuvant is selecjLed/from the group consisting of 
15 the adjuvants of claim 22. 




34. A nucleic acid fragment' which encodes an GDF-8 analogue 



according to claim 29. 



20 35. A vector carrying the/ nui 
claim 34, such as a vector 



laac acid fragment according to 
paftle of autonomous replication. 



36. The vector according! to claim\35 which is selected from 
the group consisting of k plasmid,^ a phage, a cosmid, a mini- 

25 chromosome, and a virus.' 

i 

i 

37. The vector according^ to cjlaim 35 or 36, comprising, in the 
5 ! -»3' direction and in operable linkage, a promoter for dri- 
ving expression of the nucleic acid fragment according to 

30 claim 34, optionally a nucleib acid sequence encoding a leader 
peptide enabling secretion of J or integration into the membrane 
of the polypeptide fragment, the nucleic acid fragment accor- 
ding to claim 34, and optionally a terminator. 
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38. The vector according to pny one of claims 41-44 which, 

when introduced into a host cell, is either capable of being 

i 

integrated in the host cell genome or which is not capable of 
being integrated in the host 'cell genome. 



39. The vector according to 
moter drives expression in a 
sion in a prokaryotic cell. 



cllaim 37 or 38, wherein the pro- 
eukaryotic cell or drives expres 



40. A transformed cell carrying the vector of any one of 
claims 35-39, such as a transformed cell which is capable of 

i 

replicating the nucleic acid fragment according to claim 34. 



41. The transformed cell according to claim 40, which is a mi- 
cro-organism selected from a tjacterium, such as a bacterium of 
the genus Escherichia (preferably E. coli) , Bacillus, Salmo- 
nella, or Mycobacterium (preferably a non-pathogenic Mycobac- 
terium cell such as M. bovis B(2G) , a yeast, a protozoan, or a 
cell derived from a multicellJ/ar organism selected from a 
fungus, an insect cell such/as ^an S 2 or an SF cell, a plant 
cell, and a mammalian cell.. 



42. The transformed cell according to claim 40 or 41, which 

i I ' ■ 

expresses the nucleic acid /fragment according to claim 34, 
such as a transformed cell/ which secretes or carries on its 

surface, the GDF-8 analogue according to claim 30. 

i 

I 

43. The method according to any one of claims 1-18, wherein 
presentation to the immune system is effected by administering 
a non-pathogenic micro-organism or virus which is carrying a 
nucleic acid fragment which encodes and expresses the GDF-8 
polypeptide or analogue. 
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44. The method according to cjlaim 43, wherein the virus is a 
non-virulent pox virus such ate a vaccinia virus or wherein the 



micro-organism is a bacterium 
claim 41. 



such as the bacterium defined in 



45. The method according to ahy claim 43 or 44, wherein the 
non-pathogenic micro-organism 
single time to the animal. 



or virus is administered one 



46. A composition for inducing production of antibodies 
against GDF-8, the composition comprising 

a nucleic acid fragment according to claim 34 or a vector 

claims 35-39, and 
a pharmaceutically and Immunologically acceptable carrier 
and/or vehicle and/or adjjuvant. 



according to any one of 



47. The composition according 



declaim 46, wherein the nucleic 



acid fragment is formulated acoording to claim 25 or 27. 

V 

48. A stable cell line which/cairies the vector according to 
any one of claims 35-39 andMhicn expresses the nucleic acid 



fragment according to claim/ 3 

or carries the GDF-8 analogue 

< 

surface. 



3, ataid which optionally secretes 
according to claim 30 on its 



49. A method for the preparation of the cell according to any 
one of claims 40-42, the^method comprising transforming a host 
cell with the nucleic acid fragment according to claim 34 or 
with the vector according to any one of claims 35-39. 



50. A method for the identification of a modified GDF-8 poly- 
peptide which is capable of inducing antibodies against unmo- 

\ 

dified GDF-8 in an animal species where the unmodified GDF-8 
polypeptide is a self-protein, the method comprising 
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preparing, by means of peptide synthesis or genetic engi- 
neering techniques, a set of mutually distinct modified 
GDF-8 polypeptides wherein amino acids have been added 

i 

to, inserted in, deleted ^rom, or substituted into the 
amino acid sequence of an| GDF-8 polypeptide of the animal 



species thereby giving ri|e to amino acid sequences in 

the set which comprise T-qell epitopes which are foreign 

1 

to the animal species, i 

J 

testing members of the set for their ability to induce 
production of antibodies by the animal species against 
the unmodified GDF-8, and 

isolating the member (s) of the set which significantly 
induces antibody production against unmodified GDF-8 in 
the animal species. 



51. A method for the preparation of an immunogenic composition 

comprising at least one modified GDF-8 polypeptide which is 

capable of inducing antibodies^ against unmodified GDF-8 in an 

animal species where the unmodified GDF-8 polypeptide is a 

self -protein, the method comprising 

/ l 

preparing, by means of peptide synthesis or genetic engi- 



neering techniques, a s> 



1 ' 



of mutually distinct modified 



GDF-8 polypeptides whersih i amino acids have been added 
to, inserted in, delete j irom, or substituted into the 
amino acid sequence of //knlGDF-8 polypeptide of the animal 
species thereby giving/piste to amino acid sequences in 
the set comprising T-dell epitopes which are foreign to 



) 

set for their ability to induce 



the animal, 

testing members of thi 
production of antibodies by \ the animal species against 
the unmodified GDF-8, and 



admixing the member (s) of th ! e set which significantly in- 
duces production of antibodies in the animal species 
which are reactive with GDF-8 with a pharmaceutically and 
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r 

i 

immunologically acceptabjLe carrier and/or vehicle, op- 
tionally in combination i/ith at least one pharmaceuti- 
cally and immunologically acceptable adjuvant. 



5 52. The method according to clairaYSO or 51, wherein prepara- 
tion of the members of the set comprises preparation of mutu- 



ally distinct nucleic acid sequences^ each sequence being a 

i 

nucleic acid sequence according^fo claim 34, insertion of the 

nucleic acid sequences into appropriate expression vectors, 

/ \ 

10 transformation of suitable hos ; t cells with the vectors, and 
expression of the nucleic acip sequences, optionally followed 
by isolation of the expression products. 




